: SEM image of Si ink drop-casted onto cellulose paper. Self-aggregation of Si particles is apparent amidst the partial coverage of cellulose fibers, which is inhomogeneous at micron scale. which were then drawn closer together (S3 inset diagram). The length was measured before (initial length) and after bending (final length). Bending distance is the difference between these lengths. The corresponding change in resistance R, normalized to the sample resistance before bending R 0 , shows a gradual linear increase approaching 12 mm bending distance, at which point the conductive pathways began to separate, and higher variance is obtained. There were n = 6 repeats for samples from 2 to 14 mm bending distance, and n = 2 repeats for 16 mm bending distance as the samples began to break.
Calculation of Electrocatalytically Active Area:
The dependence of the peak current on the scan rate was evaluated by cyclic voltammetry sweeping the potential from -0.8 to +1.0 V vs Ag/AgCl at 10, 25, 50, 75, 100, 150 and 200 mV s ) and is the scan rate (V s -1 ).
Cyclic voltammograms, as those shown in Figure S4 , were recorded using five different paper substrates without washings between scans. The gradient of the logarithmic plot peak current intensity vs the scan rate was 0.67±0.08 (R , the cost of metallization of paper is $0.1 cm -2 , which is more than an order of magnitude greater.
